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Lipoblastoma, a relatively rare benign adipose neoplasm, predominantly affects children younger than 3 years of
age. We herein report the case of a 7-month-old girl with an unusual myxomatous histology of lipoblastoma. A
rapidly growing mass was detected in the subcutaneous area of the left buttock. Histologically, the tumor consisted
of abundant myxoid stroma exhibiting cellular atypia and a high mitotic activity. Although the histological findings
were unusual, the tumor was diagnosed as a lipoblastoma according to both PLAG1 immunohistochemistry and
the presence of PLAG1 rearrangement on fluorescence in situ hybridization.
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Lipoblastoma is a specific and benign adipose neoplasm
that consists of embryonic adipose tissue with the cap-
acity for differentiation [1–3]. In general, lipoblastoma
occurs most often in infancy and early childhood; nearly
90 % of cases are diagnosed before 3 years of age and 40
% are diagnosed in the first year of life [2, 3]. Adipose
tumors are less common in children, accounting for only
6 % of pediatric soft tissue lesions. Lipoblastoma is a
relatively rare tumor, estimated to comprise less than
19–30 % of all pediatric adipose masses [1, 2]. Lipoblas-
toma has an excellent prognosis, and complete local re-
section is required for treatment. Although this tumor is
benign, with no potential for metastasis, it has a ten-
dency to exhibit local recurrence [2, 4–6]. Recently,
PLAG1 rearrangement was identified to be a characteris-
tic cytogenetic feature of lipoblastoma [7–14].
We experienced the case of a 7-month-old girl with a
subcutaneous tumor demonstrating an unusual adipose
and myxoid histology. As the tumor was suspected to be
a lipoblastoma, we performed PLAG1 immunohisto-
chemical staining (IHC) and an assessment for PLAG1
rearrangement using fluorescence in situ hybridization* Correspondence: tshinkai@md.tsukuba.ac.jp
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in any medium, provided the original work is p(FISH) to confirm the diagnosis. Positive results for the
tumor led to the exact diagnosis.Case presentation
A 7-month-old previously healthy girl was admitted to our
hospital for an investigation and treatment of a left buttock
mass. The lesion was growing rapidly without tenderness.
A physical examination showed a well-defined, firm, im-
movable, oval-shaped subcutaneous tumor measuring 4
cm in diameter. Laboratory data, including the levels of
tumor markers, were within the normal ranges. Ultrasound
sonography revealed a mass showing both uniform hypoe-
chogenicity and small cystic lesions; the lesion did not in-
clude a hypervascular area. Magnetic resonance imaging
(MRI) visualized a well-circumscribed subcutaneous mass
measuring 4.6 × 2.9 × 3.9 cm in size that was hypointense
on T1-weighted images and hyperintense on T2-weighted
images (Fig. 1a,b), although it was not suppressed on fat-
saturated T2-weighted images. A small portion of the mass
was slightly enhanced on T1-weighted images with gado-
linium enhancement. Therefore, the tumor was believed to
primarily consist of myxomatous components with a small
solid region. The preoperative diagnosis was a subcutane-
ous myxoid soft tissue tumor; there were no distant metas-
tases. The patient underwent complete surgical resection
of the mass on the fourth day after admission.an Open Access article distributed under the terms of the Creative Commons
g/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction
roperly credited.
Fig. 1 MRI images of the left buttock mass. a T1-weighted axial
image showing a subcutaneous encapsulated mass measuring 4.6 ×
2.9 × 3.9 cm. The mass was mostly homogenous with low-intensity
signals. b T2-weighted axial images showing that the mass yielded
mostly high-intensity signals
Fig. 2 Macroscopic findings. The mass was well circumscribed with
a glistening gelatinous cut surface and small cysts
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measuring 4.5 × 4.0 × 4.0 cm in size. Macroscopically, the
margin of the tumor was clear, and the content exhibited
a predominantly myxomatous appearance (Fig. 2). Histo-
logically, the lesion consisted of thin fibrous septa with a
plexiform vasculature and prominent myxoid or mucoid
matrix. Additionally, the tumor was composed of the ad-
mixture of spindle and satellite cells with an atypical shape
and hyperchromatic nuclei, and some lipoblast-like cells
with small cytoplasmic vacuoles were present (Fig. 3a).
The mitotic count was 4 in 10 high-power fields, and the
Ki-67 labeling index was 21.5 %. Although the tumor was
suspected to be a lipoblastoma, the histological findings
were unusual. Therefore, PLAG1 IHC and FISH for
PLAG1 rearrangement were performed. The results of
PLAG1 IHC, which is specific for lipoblastoma, showed
positivity in the tumor cells (Fig. 3b), and the investigation
of the PLAG1 rearrangement on FISH revealed positive
findings (data not shown). Based on these results, we diag-
nosed the tumor as a lipoblastoma. The patient’s postop-
erative course was uneventful, and she has remained
disease-free for 3 years.Discussion
Lipoblastoma is a benign lipomatous tumor that is usu-
ally detected in infancy. Indeed, approximately 90 % of
these tumors are diagnosed in patients 0–3 years of age
[1–4]. This lesion is slightly more predominant in males
and occurs primarily in the extremities and trunk region,
usually detected as a rapidly growing painless mass [1–6].
Although the prognosis of lipoblastoma is excellent due to
its benign status with no potential for metastasis, wide
and complete surgical resection is required for treatment.
The rate of local recurrence varies between 9 % and 25 %,
often attributed to incomplete resection, although recur-
rent tissue can be successfully re-excised [2, 4–6].
The imaging appearance of lipoblastoma depends on
the proportion of fat relative to the amount of myxoid
tissue. MRI is an important diagnostic tool for detecting
lipoblastoma, and the features of this tumor often cor-
respond to the pathological findings [4–6]. In general,
MRI features can be summarized as including well-
defined lobulated fatty masses with mostly high signal
intensity on T1- and T2-weighted images [5, 6, 15, 16].
The fat suppression technique is helpful for confirming
the existence of fatty components [5, 15]. The presence
of fat is the predominant feature of lipoblastoma in
many patients, particularly older children. In contrast,
the detection of nonlipomatous myxoid components
with only small elements of fat is a characteristic feature
in infants [4, 5]. The myxoid components display en-
hanced contrast on MRI due to their rich capillary net-
works [4, 6].
Histologically, lipoblastoma is composed of small lob-
ules containing mature and immature adipose tissue sep-
arated by connective tissue septa of varying thickness
[1–3]. The adipocytes show a wide spectrum of
Fig. 3 Histological findings. a Plexiform vascular networks and a
prominently myxoid or mucoid matrix were observed in the tumor. The
lesion was composed of the admixture of spindle and satellite cells with
an atypical shape and hyperchromatic nuclei. The tumor did not contain
mature adipose cells. Some lipoblast-like cells with small cytoplasmic
vacuoles were observed (arrows, H&E × 200). b Immunohistochemical
staining showed positivity for PLAG1 in many of the tumor cells (×400)
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chymal cells, multivacuolated lipoblasts, small signet
ring lipoblasts, and mature adipocytes [1–4, 15, 16]. The
observation of a myxoid stroma is more prominent in
infants. Furthermore, a plexiform pattern of blood ves-
sels is usually seen in the myxoid stroma in association
with primitive mesenchymal cells [2, 15], and the tumor
cells display the absence of significant nuclear atypia and
pleomorphism with an extremely low mitotic rate [2, 3, 15].
Although an important differential diagnosis for lipoblas-
toma is myxoid liposarcoma, it is difficult to distinguish be-
tween these tumors due to the radiological and histological
similarities of these lesions [1–4, 15, 16]. Lipoblastoma usu-
ally affects children younger than 10 years of age and pre-
dominantly those younger than 3 years of age. On the
other hand, liposarcoma often occurs in the third through
sixth decades of life. Liposarcoma is extraordinarily rare in
patients below 10 years of age [2, 4, 6].Given the age of our patient, a diagnosis of liposar-
coma was unlikely. Furthermore, the histological find-
ings were unusual for lipoblastoma, including the
presence of large myxoid components, cellular atypia,
and nuclear hyperchromasia with a high mitotic count.
Therefore, it was necessary to further examine the
tumor using immunohistochemistry and cytogenetic
studies. Consequently, the tumor cells were found to be
positive for PLAG1 IHC and demonstrated PLAG1 re-
arrangement on FISH. Based on these results, we finally
diagnosed the tumor as a lipoblastoma.
Cytogenetic karyotyping of lipoblastoma is character-
ized by the rearrangement of 8q11-13. PLAG1 is a
proto-oncogene located on chromosome 8q12 [7–14].
Approximately, 70 % of lipoblastomas exhibit PLAG1 re-
arrangement located at 8q12, which can result in the
transcriptional upregulation of this oncogene via pro-
moter swapping [9, 10]. In addition, lipoblastoma dem-
onstrates polysomy for chromosome 8 with or without
PLAG1 rearrangement [9, 10, 12, 13]. The detection of
PLAG1 rearrangement is used to distinguish lipoblas-
toma from other lipomatous tumors as well as liposar-
coma [2, 3, 7, 8, 10, 13, 14].
Regarding the results of IHC for PLAG1 reported in a
previous study [17], 8 of 10 cases of lipoblastoma were
found to involve a positive expression on PLAG1 immu-
nohistochemistry, whereas all 12 cases of liposarcoma
displayed a negative PLAG1 expression. PLAG1 immuno-
histochemistry is also a very simple and useful diagnostic
tool for distinguishing lipoblastoma from liposarcoma.
The sensitivity of PLAG1 rearrangement has been re-
ported 77 %, and the specificity of PLAG1 rearrange-
ment is 98 % [14]. Although FISH analysis of PLAG1
rearrangement in lipoblastoma does not show high sen-
sitivity, combined analysis of both IHC and cytogenetic
study may increase the diagnostic accuracy of lipoblas-
toma with unusual histology.Conclusions
Lipoblastoma is a benign lipomatous tumor with an ex-
cellent prognosis. However, in some cases involving an
atypical histology, analyses of the PLAG1 expression
using both immunohistochemical and cytogenetic stud-
ies are needed to obtain an appropriate diagnosis.Consent
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